Mitochondrial nt3010G-nt3970C haplotype is implicated in high-altitude adaptation of Tibetans.
Tibetans are well adapted to living and thriving in high-altitude environments. Mitochondria are central links to oxygen consumption, and variations in mitochondrial DNA (mtDNA) could play a role in high-altitude adaptation. Alleles at several polymorphic sites in mtDNA define common haplotypes, or haplogroups, including some that have been implicated in the risk of developing certain diseases. However, few reports have determined whether relationships exist between haplogroups and high-altitude adaptation in the Tibetan population. The D4 haplogroup is a major haplogroup of the Han Chinese. In the present study, genotypes of 12 polymorphisms were determined in members of a Tibetan population (n = 72), low altitude-Han (la-Han, n = 144), and high altitude-Han (ha-Han, n = 227) populations using polymerase chain reaction-restriction fragment length polymorphism and polymerase chain reaction-ligase detection reaction assays. The mitochondrial haplogroup D4 was negatively associated with high-altitude adaptation in Tibetans (P = 0.001 vs. la-Han, OR = 0.166, 95% CI = 0.048-0.567; P = 0.009 vs. ha-Han OR = 0.232, 95% CI = 0.069-0.778). The frequency of the nt3010G-nt3970C haplotype was significantly higher in Tibetans than in la-Han (P = 0.000) and ha-Han (P = 0.001) subjects. Findings in the present study suggest that unique mitochondrial variations determine a genetic background that is associated with high-altitude adaptation in the Tibetan population.